Pressor and sympathoexcitatory effects of nitric oxide in the rostral ventrolateral medulla.
It has been shown that nitric oxide (NO) plays an important role in the central control of arterial pressure and sympathetic nerve activity. The aim of this study was to determine whether NO can regulate sympathetic nerve activity by an action on pressor neurons within the rostral part of the ventrolateral medulla (VLM). Experiments were performed on anaesthetized rabbits with denervated arterial and cardiopulmonary baroreceptors. The mean arterial pressure (MAP), heart rate and renal sympathetic nerve activity were measured. Microinjections of the NO donors sodium nitroprusside (SNP, 4-50 nmol) and S-nitroso-glutathione (10 nmol), the NO precursor L-arginine (50 nmol) and the NO synthase inhibitor N omega-nitro-L-arginine methyl ester (L-NAME, 50 nmol), were made into the functionally identified pressor region in the rostral VLM. The effects of SNP were also determined before and after injection of 5 nmol methylene blue into the same area. In control experiments, injections of D-arginine (50 nmol) and D-NAME (50 nmol), which are the inactive isomers of L-arginine and L-NAME, respectively, were also made into the functionally identified pressor region in the rostral VLM. Microinjections of SNP into the rostral VLM pressor region produced a dose-dependent increase in mean arterial pressure and renal sympathetic nerve activity. At the highest dose of 50 nmol, the increase in MAP was 26 +/- 5 mmHg (P < 0.001) and the sympathetic nerve activity was 53 +/- 5% (P < 0.001). These effects were abolished following methylene blue injection into the same region. Injection of 10 nmol S-nitroso-glutathione also produced increases in MAP (15 +/- 2 mmHg, P < 0.001) and in renal sympathetic nerve activity (28 +/- 2%, P < 0.001). Microinjections of L- or D-arginine resulted in very small depressor responses, but had no significant effect on renal sympathetic nerve activity. Microinjections of L-NAME, but not of D-NAME, caused significant decreases in MAP (19 +/- 1 mmHg, P < 0.001) and in sympathetic nerve activity (30 +/- 3%, P < 0.001). The results indicate that, in the anaesthetized rabbit with denervated baroreceptors, NO has a pressor and sympathoexcitatory action in the rostral VLM, which is mediated by a cyclic GMP-dependent mechanism. Second, endogenous NO may modulate sympathetic activity tonically, by a direct or indirect action on sympathoexcitatory neurons within the rostral VLM.